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`• Aim of LSAH is: 
‒ Describe morbidity (acute 
and chronic) and mortality of 
astronauts
‒ Determine whether unique 
occupational exposures
encountered by astronauts 
are associated with increased 
risks of morbidity or 
mortality 
‒ Repository for all archived 
medical data 
 Provide data for internal 
and external requestors
‒ Exposures 
 Spaceflight
o Microgravity
o Chemicals
o Radiation
o Closed loop life support 
system
o Particulates
o Lasers
o Sunlight
‒ High Performance Jet Training
‒ Analog Training
 NEEMO
 Antarctica
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Challenges of Astronaut Data
• Celebrity Effect
• Selection Bias and Healthy worker effect
• Cohort Effect
• Screening Bias
• Small N
– Varied exposure to spaceflight
• Over-interpretation
Data 
Compilation 
& Audit
• Patient Medical Records 
 EMR 
 Hardcopy records
• Mission Medical Repository 
 Monitoring around 
spaceflight missions
• Individual Exposure Profile 
• Training Records (NBL, 
survival, NOLS, etc.)
• Spacecraft Environmental 
Data
• Biospecimen Data
• Research Study Data
• “Other”Data
Complicating Factors:
Data Harmonization
• Multiple sources collected for multiple reasons 
collected in multiple formats 
– Data entry into different places
• Dates
– Flight Day ≠ GMT ≠ MET ≠  Date of Entry
6
IMPALA OVERVIEW
“Information Management Platform 
for Analytics & Aggregation”
• Platform to store, process, perform and share 
visualizations and advanced analytics of astronaut 
data to solve our data challenges
• Analyze multi-structured data, gain insights and 
make data driven decisions
• Self-service system to visualize large datasets.
• Share deep insights by collaborating in (near) real 
time across the board
IMPALA: Trifacta
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• Who, what, why about our data
• Different types of data = different types of 
metadata
• Documentation is static, outdated or doesn’t exist
• Historical context and description of changes across 
time largely absent
• Granularity differs across data types and across 
time
• Tags to find appropriate data largely absent
Complicating Factors: 
Metadata
IMPALA: Waterline
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Complicating Factors:
Data Analytics and Visualizations
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IMPALA:
Visualizations
Advanced Analytics through 
drag & drop interface
Native integration with R 
& Python scripts & 
executables
Collaborate with team through 
a dedicated workspace
IMPALA Workflow
Alpine
Complicating Factors: 
Text Data
Complicating Factors: 
Text Data
“CM WORE HIS PRIME TRAINING GLOVES AND REPORTED 'SORE‘ 
FINGERTIPS. THE SIZING OF THE GLOVES WAS REPORTED AS 
ACCEPTABLE, WITH NO RESIZING REQUESTS. FOR THE TIME 
BEING, CM REQUESTED TO REMOVE THE NAIL HARDENER 
FROM HIS CREW PREFERENCE ITEMS. ALL OTHER SUIT FIT 
COMMENTS WERE FAVORABLE. "
Over 3000 pages of Sizing Comments 
Unable to be Analyzed
Summary
• Astronaut data and analytics of astronaut data is 
complex
• Creative and unique solutions are needed and 
some are currently being implemented
• Solutions for qualitative analysis including NLP are 
still needed
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QUESTIONS???
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Back Up
Trending and Analyses
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